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To  the  Proprietors  of  the  Universal  Magazine. 


Gentlemen, 

Tour  ready  Conveyance  of  ufeful  Knowledge  to  the  Public  gives  me  Expectations 
of  finding  the  following  Draughts  and  Explanations  of  the  befi  Kinds  of  Mi- 
crofcopes  in  your  Magazine,  as  foon  as  you  jhall  fee  convenient.  By  which  I 
intend  to  make  that  ufeful  Infrumcnt  eafy,  for  the  Infraction  of  fuel:,  particu¬ 
larly,  as  define  to  fearch  into  the  Wonders  of  the  minute  Creation ;  though  they 
are  not  acquainted  with  Optics. 

The  Microscope  made  eafy. 

With  a  true  Reprefentation  of  their  beft  Kinds,  and  of  feme  Objects,  in  a  large 

Copper-Plate  neatly  engraved. 


A  Microfcope  is  an  inftrument  con¬ 
trived  by  art,  to  make  fmall 
objects  appear  larger  than  they  do  to 
the  naked  eye,  by  the  help  of  convex 
glafies.  An  invention  not  to  be  traced 
higher  than  the  year  1621  ;  fince 
which  time  it  has  been  greatly  im¬ 
proved.  So  that  now  we  have  both 
Jingle  and  double  microfeopes ;  and  thefe 
again  are  fubdivided  by  other  names. 

The  fingle  microfcope  has  but  one 
lens  or  iinall  glafs,  and  fhews  the  ob¬ 
ject  nearer  at  hand,  and  rather  more 
diftinCl.  The  double  is  a  combination 
of  two  or  more  fmall  glafles,  and  re- 
prefents  a  larger  field,  or  more  of  an 
object,  equally  magnified,  at  one  view. 

‘  One  remarkable  difference,  fays 
i  Mr.  Henry  Baker,  in  the  effect  of 
*  thefe  two  inftruments  is,  that  an  ob- 
‘  jeCt,  viewed  through  a  fingle  convex 
*  glafs,  appears  magnified,  in  the  fame 
*  pofition  exaCtly,  as  when  feen  by  the 
‘  naked  eye  ;  but  when  viewed  thro’ 
f  a  double  microfcope,  compofed  of  three 
*  convex  glades,  all  parts  of  it  become 
*  inverted  ;  that  is,  the  top  of  the  ob- 
‘  ject  appears  at  bottom  ;  the  right 
*  fide,  on  the  left  ;  and  every  part  in 
*  the  place  moil  oppofite  to  its  natural 
*  and  true  pofition  :  the  lights  and 
*  fhades  being  alfo  inverted,  the  fink- 
*  ing  parts  appear  to  rife,  and  the  ri- 
*  fing  parts  to  fink  in.’  Yet  it  is  diffi¬ 
cult  to  determine  which  of  thefe  to 
recommend,  fince  each  affords  a  dif¬ 
ferent  kind  of  pleafure.  And,  there¬ 
fore,  I  have  given  you  the  fpedmens 
of  each  fort  under  divers  fonns,  with 
their  aeferiptions. 

Numb.  XXXVIII.  Vol.  VI. 


The  fingle  pocket  microfcope,  ffg.  I.  in 
the  plate ,  gives  honour  to  Mr.  iYilfcn , 
its  inventor,  and  is  thus  deferibed  : 
A  A.  BB.  fhew  the  form  of  its  body 
made  of  filver,  brafs,  or  ivory,  Cfc. 
C  C,  a  long-threaded  male  ferew  turn¬ 
ing  .into  the  faid  body.  E  E,  three 
thin  brafs  plates  within  the  body ;  one 
of  which  is  bent  femicircularly  in  the 
middle,  fo  as  to  form  an  arched  cavi¬ 
ty  to  receive  a  glafs  tube  :  the  other 
two  are  flat,  and  receive  and  hold  the 
Aiders  between  them.  F,  a  piece  of 
wood  or  ivory  arched  in  the  manner 
of  the  femicircular  plate,  and  cement¬ 
ed  thereunto.  G,  the  other  end  of  the 
body,  where  a  hollow  female  ferew  is 
adapted  to  receive  the  different  mag¬ 
nifiers.  H,  a  fpiral  fpring  of  ffecl  be¬ 
tween  the  end  G  and  the  brafs  plates, 
to  keep  the  plates  in  a  right  pofition, 
and  to  counteract  againff  the  long 
ferew  C  C.  The  turned  handle  is 
made  to  ferew  on  and  off  at  pleafure. 

Note.  To  this  microfcope  belong  fe- 
ven  different  magnifying  glafies,  the 
lowed:  number  being  the  greateff  mag¬ 
nifier  :  fix  of  them  are  fet  in  filver, 
brafs,  ivory,  &c.  as  in  No.  1/..  Ths 
feventh  is  like  a  little  barrel.  No.  13. 
to  be  held  in  the  hand  for  the  viewing 
any  larger  objeCt.  No.  1.  Is  a  fiat 
flip  of  ivory,  called  a  fiider,  with  four 
round  holes  through  it,  wherein  to 
place  objeCts  between  two  glafies  or 
pieces  of  Mufeovy  talc.  No.  19.  Is  a 
forceps  or  pair  of  plyars  for  taking  up 
objects,  and  adjuffing  them  to  the  glaf- 
fes.  No.  3.  Is  a  little  hair-bruih  or 
pencil  to  dull  the  glafft 


ies,  or  to  take 
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up  fmall  drops  of  liquid,  to  put  them 
upon  the  talc  or  ifinglafs,  to  be  exa¬ 
mined.  No.  17.  Is  a  glafs  tube  to 
confine  a  frog,  or  other  living  object, 
in  order  to  difcover  the  circulation  of 
the  blood. 

Thefe  particulars  are  depofited  in  a 
fmall  box  lit  for  the  pocket.  And  now, 
as  to  the  management  of  this  inftru- 
ment. 

When  an  objed  is  to  be  viewed, 
fkruft  the  ivory  Aider  with  the  object, 
between  the  plates  EE,  putting  that 
fide  of  the  Aider  where  the  brafs  rings 
are,  fartheft  from  your  eye.  Then 
fcrew  on  the  glafs  at  G  ;  and,  looking 
through  it  againft  the  light,  turn  the 
long  fcrew  C  C,  till  your  object  be 
brought  to  fit  your  eye  diftindly  and 
clearly. — The  moil  curious  infpedors 
view  their  objects  firft  with  a  magni¬ 
fier,  that  difcovers  the  whole  at  once ; 
and  then,  with  one  of  the  greateft  mag¬ 
nifiers,  examine  every  part  feparately ; 
which  is  done  by  gently  moving  the 
Aider,  which  contains  the  objed :  but 
if  any  part  fhould  be  out  of  diftance, 
the  fcrew  C  C  will  eafily  bring  it  to  the 
tru z  focus.  If  you  want  to  change  your 
objects,  it  is  done  by  picking  out  the 
brafs  rings  that  confine  the  talc,  with 
the  point  of  a  penknife  ;  and  fattening 
the  new  ones  with  the  fame  rings  re¬ 
placed.  If  your  objedt  be  a  fmall  fitti 
in  the  tube,  fpread  its  tail  and  fins  a- 
gaintt  the  fides  thereof :  if  a  frog,  ex¬ 
pand  with  a  quill  the  tranfparent  mem¬ 
brane  between  the  toes  of  its  hind 
foot,  as  much  as  pottible,  and  aujuft 
it  lo  as  no  part  thereof  Aiall  intercept 
the  light  from  the  place  to  be  viewed. 
Thruft  the  tube  into  the  arched  cavity, 
quite  through  the  body  of  the  micro- 
fcope,  and  then  fcrew  it  by  the  fcrew 
C  C,  to  the  true  focal  dittance,  and 
the  blood  will  appear  patting  through 
the  vettels  in  a  mott  furprifing  man¬ 
ner.  For  thefe  two  objeds  ufe  the 
third  or  fourth  magnifier. 

This  microfcope  is  fo  contrived  as 
to  form  a  double  one ,  by  ferewing  it  to 
a  tube  with  an  eye-glafs  at  the  end 
thereof :  and  it  may  alfo  nearly  an- 
fwer  the  purpofes  of  the  large  double 
reflecting  microfcope,  thus  ; 
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Fig.  II.  A  is  a  brafs  ttalk  fixed  on 
the  wooden  bafis  B.Cis  a  fcrew,  which 
leases  the  microfcope  D  faft  to  the 
ttalk.  F,  a  concave  looking-glafs  in 
a  brafs  box  hanging  in  the  arch  G  by 
fmall  ferews  ff  entering  its  oppofite 
fides.  And  at  the  bottom  of  the  arch 
is  a  brafs  pin,  exadtly  fitted  to  a  hole 
in  the  pedettal,  fo  that,  by  this  two¬ 
fold  motion,  the  fpeculum  may  be  ea¬ 
fily  adjufted  to  refled  the  light  of  the 
iky,  fun,  or  candle  diredly  upwards 
through  the  microfcope  fixed  perpen¬ 
dicularly  over  it ;  and  anfwer  ail  the 
ends  of  the  double  reflecting  jnicrofcope  : 
of  which  particularly  in  the  next 
place. 

Fig.  III.  Is  an  alteration  and  im- 
provement  of  Mr.  MarJhalPs  large 
double  microfcope,  fo  as  to  be  more  ma¬ 
nageable,  and  to  {hew  objects  in  a 
clearer  and  more  pieaiing  manner.  A 
AAA  make  a  large  tube  fupported 
by  three  brafs  pillars  b  b  b,  fixed  in  a 
wooden  bafis  C,  in  which  is  a  drawer 
D  to  hold  necefiaries :  e  e  make  a 
letter  tube,  which  Aides  into  the  greater, 
and  fends  from  its  bottom  a  fmaller 
tube  f,  with  a  male  fcrew  g,  on  which 
is  ferewed  the  object  glafs  or  magni-v 
fier.  Note ,  There  are  five  magnifiers 
numbered  1,  2,  3,  4,  5,  of  which 
the  greateft  have  the  fmalleft  apertures 
and  loweft  numbers ;  which  numbers 
are  alfo  marked  on  the  inner  tube,  to 
dired  whereabout  to  place  it  accord¬ 
ing  to  the  magnifier  made  ufe  of :  but 
if  then  it  fits  not  the  eye  exadly,  flido 
the  inner  tube  e  e  gently  higher  or 
lower,  or  turn  the  fcrew  of  the  mag¬ 
nifier  gradually,  till  the  objed  appears 
diftind.  L  is  a  circular  plate  of  brafs 
fixed  horizontally  between  the  three 
brafs  pillars,  with  a  round  hole  M  in  the 
center,  adapted  to  receive  the  contri¬ 
vance  No.  22.  for  holding  ivory  Aiders 
for  the  placing  of  objeds  ;  which  con¬ 
trivance  confitteth  of  a  fpiral  fteel  wire 
confined  between  three  brafs  circles, 
one  of  which  is  moveable  for  the  ad- 
mifiion  of  the  Aider.  No.  13.  Is  a  round 
brafs  plate  with  feveral  holes  for 
placing  objeds  in  ;  at  the  bottom  o i 
which  is  a  button  to  flip  into  a  flit  P 

or 
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on  the  circular  brafs  plate  of fig.  III. 
and  by  turning  it  round  on  this  pin, 
all  the  objedts  may  be  examined  fuc- 
ceffively  with  very  little  trouble.  Note , 
Two  of  thefe  holes  are  generally  re- 
ferved  for  fmall  concave  odafles  to  re- 

O 

ceive  a  drop  of  liquid,  in  order  to 
view  the  animalcules,  &c.  And  the 
more  curious  will  be  provided  with  a 
piece  of  white  ivory  to  receive  black 
opake  objects  ;  and  a  piece  of  ebony 
to  receive  fuch  as  are  white,  made  of 
the  fame  fize  and  ihape  as  the  con¬ 
trivance  No.  13. 

Q_is  a  concave  looking-glafs  in  a 
brafs  box,  and  turning  in  the  arch  R 
upon  two  fmall  fcrews  s  s.  And  by 
virtue  of  a  pin  t  at  the  bottom  of  the 
arch,  and  fixed  in  the  center  of  the 
bafis,  this  glafs  is  made  to  turn  verti¬ 
cally,  or  horizontally,  and  to  reflect 
the  light  of  the  fun,  fky,  or  candle, 
diredtly  upwards  on  the  object  to  be 
viewed. 

No.  20.  Is  a  plano-convex  lens , 
which  in  plain  day-light  is  of  no  ufe  ; 
but  of  good  fervice  to  point  the  light 
of  a  candle,  or  the  fun-lhine,  upon  a- 
ny  opake  body  to  be  examined.  It 
turns  on  two  fcrews,  and  the  pin  at 
the  bottom  is  placed  in  the  hole  M  in 
the  center  of  the  circular  plate  of  fig. 
III.  and  it  may  be  removed  higher  or 
lower  as  the  light  requires. 

As  experience  teacheth,  that  very 
tranfparent  objedts  are  rendered  more 
diftindtly  vifible  by  intercepting  fome 
part  of  the  oblique  rays  remedied  from 
the  rays  of  the  looking-glafs :  fo  in 
viewing  them,  it  is  advifed  to  fallen 
the  contrivance  No.  21,  aconeof black 
ivory,  on  a  fhank  underneath  the  brafs 
circular  plate  L,  efpecially  when  the 
firit  or  fecond  magnifier  is  made  ufe  of. 

No.  1  2.  Is  called  a  brafs  fijh-pan, 
and  ferves  to  prefent  the  objedl  of  a 
fmall  filh,  which  mull:  have  its  tail 
fpread  acrofs  the  oblong  hole  at  the 
fmalleit  end  of  the  pan  :  then  by  flip¬ 
ping  the  button  on  the  back-fide  of 
the  pan  into  the  flit  F  of fig.  III.  the 
fpring,  which  comes  from  the  button, 
will  prefent  it  right  to  view  and  keep 


it  heady.  But  if  the  object  be  a  frog, 
a  newt,  or  an  eel,  ufe  the  glafs  tube 
No.  17*  defcribed  under  fig .  I.  which 
here  mull  Aide  under  the  circular 
plate  L.  where  there  are  two  fprings 
and  ci  cavity  made  in  the  thank  to  hold 
it,  till  the  objedt  is  brought  directly 
under  the  magnifier.  Note,  In  all 
thefe  cafes  of  live  animals,  the  lefs 
room  the  creature  has  to  move  in,  it 
will  be  the  more  eafily  examined.  The 
next  contrivance  peculiar  to  this  mi- 
croicope  is  the  ceil  No.  7.  which 
contains  a  concave  and  a  plain  glafs, 
and  is  intended  to  confine  fleas,  lice, 
mites,  or  any  other  fmall  living  ob¬ 
jects.  It  is  to  be  placed  over  the 
hole  M. 

The  hole  near  the  edge  of  the  plate 
L,  ferves  to  receive  a  brafs  fliort  tube 
with  a  button  fattened  to  it,  and  con¬ 
tains  a  long  lteel  ware  with  a  pair  of 
plyars  at  one  end,  and  a  point  at  the 
other,  as  defcribed  by  No.  5.  to  hold 
fait,  or  Hick  objects  on.  By  which 
contrivance,  the  objedt  may  be  readi¬ 
ly  brought  to  a  right  pofition  towards 
either  the  looking-gials  or  the  plano¬ 
convex  lens. 

'I'he  JUders  are  made  according  to 
the  fpecimen  No.  1.  defcribed  in  fig.  I. 
So  are  alfo  the  hair  brufh  No.  3.  and 
the  nippers  No.  19.  But,  when  you 
ufe  Aiders  in  this  microfcope,  thrufl 
them  between  the  brafs  rings  of  No. 
22.  whofe  ufe  is  defcribed  above, 
which  will  keep  them  fteady,  and  per¬ 
mit  them  aifo  to  be  moved  for  conve¬ 
nience. 

Fig.  IV.  Is  a  reprefmtation  of  the 
compound  ; microfcope ,  which  is  a  great 
improvement  upon  the  double  or  re¬ 
fecting  microfcope  :  for  which  improve¬ 
ment  we  are  indebted  to  Mr.  Afcough, 
Optician,  in  London  ;  who,  juftly  con- 
fidering  that  the  chief  excellency  of 
fuch  an  inflrument  confifis  in  the 
degree  of  the  magnifying  power' un¬ 
der  which  the  objedts  may  be  feen 
with  dillindlnefs  •  and  in  the  ready 
and  moil  convenient  placing  of  the  ob¬ 
ject  to  be  viewed ;  have  paid  particular 
regard  to  the  molt  advantageous  fitu- 
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ation  of  the  glares  in  the  firu&ure  of 
this  j:e<vj  microicope. 

A  reprefents  the  box,  in  which  is 
contained  all  the  apparatus,  when 
packed  up  for  carriage,  and  ferves  for 
a  bafe  or  pedeflal  to  iupport  the  inftru- 
ment  when  erected  for  obfervation. 
On  the  top  of  this  box  is  faflened  a 
brafs  plate  or  dove-tail,  which  the 
bafe  of  the  brafs  pillar  B  Hides  on, 
and  is  thereby  fixed  immoveable. 

Note.  Take  off  the  brafs  plate  which 
Hides  over  the  dove-tail,  to  preferve  its 
edges,  before  you  can  erect  the  piftar. 

C  is  the  body  of  this  microicope, 
fixed  in  a  circular  collar  at  a  a,  and 
may  be  taken  in  and  out  "at  pleafure. 
See  you  fix  it  tight.  1)  is  a  horizon¬ 
tal  plate  or  Hage,  on  which  any  of  the 
parts  for  holding  the  objedls  for  ob¬ 
servation  are  placed.  It  may  be  taken 
off  at  b,  and  is  fixed  to  a  fquare  brafs 
collar,  which  moves  up  and  down  the 
pillar,  to  render  it  more  eafy  in  its 
motion  for  adjufling,  the  body  C  be¬ 
ing  fixed  without  any  motion.  And 
on  the  top  of  this  llage  is  a  thin  round 
plate,  under  which  the  ivory  Jliders 
mull  be  placed,  it  being  made  with  a 
proper  fpring,  fo  as  to  give  way  for 
their  reception  :  and  under  the  llage 
is  a  proper  cavity  which  fprings  in  the 
fame  manner,  to  receive  a  glafs  tube. 
Of  which  parts  we  have  faid  enough 
at  No.  1.  and  No.  17.  i nfg.  I. 

F  is  a  femicircular  brafs  frame  in- 
doling  a  concave  and  a  plain  glafs, 
which,  properly  direded,  throws  up  the 
light  to  the  objeft  fixed  on  the  llage. — 
The  Hem  of  this  femicircle  mull  be 
fixed  in  the  hole  1  or  2,  as  the  cbfer- 
ver  chufes.  Though,  it  is  thought,  the 
three  greateft  magnifiers  will  require  it 
at  1.  \ 

G  Is  a  double  convex  lens,  which, 
turning  on  two  ferews,  tranfmits  light 
to  examine  opake  objects.  The  long 
cylindrical  part  <•,  is  placed  in  the 
fpring -tube  d,  faflened  to  one  corner 
of  the  Huge. 

I  he  {‘Amt  Jliders  and  tube  for  view¬ 
ing  different  ofcjefls  are  ufed  in  this, 
as  in  the  Tingle  microfcope,  where 
they  are  dgffcribed  under  No.  1.  17. 


No.  18.  Is  a  long  wire  with  a 
worm  at  one  end,  contrived  to  pull 
out  the  cotton  kept  in  the  tubes  to 
prevent  their  breaking,  and  to  clean 
them  with  cotton,  when  neceffary.  No. 
16.  Is  a  fmall  lens  or  magnifier  in  a 
brafs  cell,  which  is  made  to  ferew  on 
at  the  end  of  the  brafs  fnout  at  K,  of 
which  glaffes  there  are  fix  of  different 
focus's,  to  be  ufed  at  diferetion,  accord¬ 
ing  to  the  fize  of  the  objefl.  No.  10. 

Is  a  brafs  cone  to  fallen  in  the  fhank 
under  the  middle  of  the  llage,  when 
any  very  tranfparentobjecls  are  viewed 
with  the  ill,  2d,  or  3d  magnifiers  (See 
No.  zi.  fig.  III.)  particularly  in  view¬ 
ing  the  circulation  of  the  blood.  No. 
2.  Is  a  hollow  cylinder  with  its  fides 
open  ;  to  the  end  of  which  is  ferewed 
a  concave  filver  fpeculum  b,  having  a 
round  hole  in  the  middle  of  it.  This 
cylinder  Hiding  over  the  fnou:  of  the 
microfcope  m,  and  the  top  edge  fet  to 
the  mark  correfponding  with  the  mark 
on  the  magnifier  ufed,  a  firong  light 
becomes  reflected  from  the  filver  Jpe- 
culum  on  any  opake  body  under  ex¬ 
amination.  The  concave  or  plain  mir¬ 
ror,  in  this  as  well  as  in  all  other  ob- 
fervations,  may  be  either  of  them  ufed 
as  you  like  bell.  No.  5.  Is  the  long 
lleel  wire  with  a  pair  of  pincers,  de- 
feribed  in  fig.  III.  Here  it  Hides  back¬ 
wards  and  forwards  in  a  fpring  tube  n, 
fafiened  to  a  joint  with  a  fhort  lhank 
that  puts  into  a  round  hole  of  the  flit 
in  the  Hage  D. 

No.  4.  Is  a  little  block  of  ivory, 
white  at  one  end,  and  black  at  the  o- 
ther,  for  objects  to  be  placed  on  ac¬ 
cording  to  their  colours,  with  a  hole 
through  the  middle,  to  fdek  it  on  the 
point  of  the  wire  5.  On  this  block, 
fait,  fa’nd,  or  fuch  like  objects,  are 
fixed  with  gum,  if  they  will  not  lie 
other  wife.  No.  7.  Is  a  round  box  to 
coniine  final!  infefts  between  two  glal- 
fes,  one  of  which  is  concave,  the  other 
plain.  This  box  or  cell  muH  be  placed 
over  the  hole  in  the  center  of  the  Hage, 
firfl  having  the  hole  covered  with  the 
plain  glafs,  No.  6.  and  then  move  it 
about  till  you  bring  the  objedl  exa&ly 

under 
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After  this  defcription  of  the  ftruc 


ture,  and  the  method  of  ufing  thefe 
microfcopes  ;  I  fhall  now  give  you  a 
table  of  the  magnifying  powers  of  the 
fmgle  microfcope,  as  calculated  by 
Mr.  Henry  Baker ,  F.  R.  S. 


under  the  magnifier.  No.  8.  Is  a  con¬ 
cave  glafs,  in  which  any  liquid  to  be 
examined  may  be  dropped.  No.  9. 

Is  a  hand  magnifier,  very  ufeful  for 
preparing  obje&s  for  the  microfcope, 
or  for  the  examining  coins,  medals,  or 
any  kind  of  engravings. 

A  Table  of  the  Magnifying  Powers  of  Convex  GlafTes,  employ¬ 
ed  in  fmgle  Microfcopes,  according  to  the  Dijiance  of  their  Focus 
Calculated  by  the  Scale  of  an  Inch,  divided  into  an  Hundred  Parts . 

Shewing  how  many  times  the  Diameter ,  the  Superficies,  and  the  Cube  of  an  Ob¬ 
ject  is  magnified,  when  viewed  through  fuch  Giaffcs,  to  an  Eye  whofe  natural 
Sight  is  at  eight  Inches ,  or  eight-hundred  of  the  hundredth  Farts  of  an  Inch. 


Magnifies 

Maorni- 

Magnifies  the 

the  Dia- 

fes  the 

Cube  of  an 

meter , 

Super- 

Object , 

ficies, 

4,  or  50' 

16 

256 

4,096' 

t4o,  or  4° 

20 

400 

8,000 

To,  or  30 

26 

676 

1 7>57 6 

•f,  or  20 

40 

1,600 

64,000 

4-J 

lS 

a  53 

2,809 

148,877 

«4 

g  57 

3,249 

185,193 

*3 

^  61 

3>721 

226,981 

O 

12 

ci  66 

4>356 

287,496 

rt 

1 1 

w  y  v 

5,184 

373>248 

• 

CO 

-rV.  or  10  ' 

;>s  so 

6,400 

5 1 2,000 

k  r* 

r.2 

CO 

Zj 

Cj 

9 

£  88 

7,744 

681,472 

0 

8 

'Xi  IOO 

10,000 

1,000,000 

o> 

7 

da  IX+ 

12,996 

1,481,544 

uZ 

tr* 

6 

■»©,  t  0r  5 

§  1 33 

tS  160 

17,689 

25,600 

2,352,637 

4,096,000 

4 

200 

40,000 

70,756 

8,000,000 

3 

266 

1.8,821,096 

To>  or  2 

400 

1 60,000 

64,000,000 

L  i- 

800 

640,000 

5 1 2,000,000  _ 
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X  The  greateft  magnifier  in  Mr.  LcwenhocF s  cabinet  of  microfcopes,  pre- 
fented  to  the  Royal  Society ,  has  its  Focus,  as  nearly  as  can  well  be  meafurea,  at 
one  twentieth  of  an  inch  diftance  from  its  center,  and  consequently  magnifies 
the  diameter  of  an  object  160  times,  and  the  fuperfcies  25,600,  But  the 
greateft  magnifier  in  Mr.  Wilfous  fingle  microfcopes,  as  they  are  now  made, 
has  ufually  its  Focus  at  no  farther  diftance  than  about  the  fiftieth  part  of  an 
inch  ;  whereby  it  has  a  power  of  enlarging  the  diameter  of  an  objett  400,  and 
its  fuperfcies  160,000  times. 

Of  proper  Objecls  for  the  Microfcope. 

The  next  care  is  to  inftrutt  the  be-  Thefe,  according  to  Dr.  Hooke ,  are 
ginner  in  philoiophical  enquiries  by  the  exceeding  fmall  bodies,  exceeding  fmall 
microfcope,  to  ehul'e  proper  obje&s,  pores,  or  exceeding  fmall  motions.  And 
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under  one  or  other  of  tliefe  heads,  al- 
moft  every  thing  about  us  affords  mat¬ 
ter  of  examination,  and  conduces  to  a- 
mufement  and  indrudion.  For,  under 
exceeding  fmall  bodies,  we  are  to  un¬ 
derhand,  either  the  minute  parts  of 
larger  bodies ;  or  feeds,  infects,  fand, 
&c.  By  exceeding  fmall  pores  are 
pointed  out  the  interdices  between  the 
folid  parts  of  bodies,  as  in  hones,  mi¬ 
nerals,  (hells,  idc.  or  the  mouths  of 
minute  veifels  in  vegetables ;  the  pores 
in  the  (kin,  bones,  &c.  of  animals. 
And  under  exceeding  fmall  motions  are 
reduced  the  movements  of  the  feveral 
parts  or  members  of  minute  animals, 
or  the  motion  of  the  fluids,  contained 
either  in  animal  or  vegetable  bodies. 

But  Mr.  Benjamin  Martin  is  more 
particular,  and  furnifheth  us  with  a  cu¬ 
rious  collection  of  microfcopic  objeds, 
viz.  human  hair ,  hair  of  horfes  and 
mice ;  hogs -brijiles,  and  f trailers  of  cats, 
tigers,  leopards,  &c.  The  cuticle ,  or 
ficarfi-jhn  of  an  human  body  ;  the 
jkin  ;  the  mcmbrana  adipofia ,  which  lies 
next  under  the  (kin ;  muficular  fibres, 
nerves,  arteries,  and  veins ;  the  intefi- 
tines  or  guts  \  the  lad  cals,  or  fine  duds 
of  the  chyle  ;  the  lymphaduds ;  the  lungs , 
liver,  kidnies,  pancreas,  fipleen ,  Sec.  the 
fie  mind l  vefiels,  tefitide,  and  penis  ;  the 
brain,  eye,  nofie,  ear,  and  tongue ,  with  all 
their  peculiar  parts  and  contents.  But 
the  blood  of  man,  or  bead,  yields  the 
fublimeft  fpeculations  ;  the  fiemen ,  or 
the  infinitely  fmall  and  numerous  ani¬ 
malcules  in  all  male  fperm,  are  the 
mod  adonifhing  fpedacles ;  and  as  yet 
the  highed  attainment  of  the  micro - 
fcope.  To  which  he  adds  the  urine, 
bones,  nails,  and  hoofs  of  beads. 

Amongd  the  objeds  peculiar  to 
birds,  the  fil'd  thing,  fays  he,  which 
prefents  itfelf  for  a  microfcope  view, 
are  the  feathers,  efpecially  of  the  jay, 
the  pheafant,  the  peacock,  the  mal¬ 
lard,  which  are  furprizingly  delightful 
to  the  eye.  Each  plumula ,  by  this  in- 
drument,  affumes  the  appearance  of  a 
large  feather.  The  red  combs  and  gills 
of  a  cock,  and  the  ficaly  Jkins  of  the 
legs ;  the  web  in  the  feet  of  water- 
fowl  are  all  proper  objeds.  The  filejhy 


fibres  in  general,  but  more  efpecially 
the  gizzard  dried  and  cut  into  pieces, 
fnews  a  wonderous  mechanifm.  The 
bill  of  large  birds,  and  the  plates  of  the 
fikull ;  the  mterjtices ,  with  the  bony  fi- 
brillfc  which  conned  thefe  plates,  are 
curious  fubjed  of  enquiry.  The  egg, 
in  all  its  parts,  is  the  mod  copious 
fource  of  microlcopic  themes  belong¬ 
ing  to  this  tribe. 

T  he  objects,  peculiar  to  fifihes ,  afford 
great  pleafure.  No  perfon  unacquaint¬ 
ed  with  the  microfcope  can  imagine 
what  a  glorious  and  beautiful  creature 

a  fifij  is. 

Were  it  pofiible  to  view  the  whole 
body  of  the  carp,  as  magnified  by  a 
microfcope,  it  mud  be  pronounced  the 
fined  animal  that  was  ever  feen.  The 
J'cales  appear  befpangled  with  dars  like 
gold,  interfperfed  with  a  great  num¬ 
ber  of  beautiful  fpecks  and  fpots.  The 
fcales  of  an  eel  are  perfectly  tranfpa- 
rent ;  but  in  order  to  procure  thefe,  you 
mud  take  a  piece  of  the  fun  from  the 
fide,  and  fpread  it  very  fmooth,  while 
moid,  upon  a  glafs  ;  then  the  fcales 
will  difcover  themfelves  under  a  fort  of 
cuticle,  which,  being  raifed  up  with 
the  point  of  a  penknife,  opens  a  paf- 
fage  for  the  fcales,  which  will  then 
eafily  flip  out.  And  indeed,  the  lkin 
of  all  fifh  is  very  pleafmg  to  behold  in 
the  microfcope.  But  the  jkin  which 
covers  the  fiavo  of  the  j'avj-fijh,  is  a 
mod  curious  objed. 

The  fins  of  fifhes  are  a  wonderous 
fubjed,  for  they  are  beautifully  co¬ 
loured,  and  dellated  beyond  any  other 
part.  Note,  in  the  fins  and  tails  of 
fifhes,  the  circulation  of  the  blood  is 
mod  particularly  difcovered. 

The  filejhy  fibres  of  fifh,  particularly 
of  crabs  and  lobders,  refemble  a  piece 
of  fine  linnen. — The  fperm,  or  hard 
roe  of  fifhes,  appears  to  be  an  ovarium 
of  eggs.  The  teeth,  particularly  of 
eels,  yield  a  delightful  view ;  as  do 
alio  the  brain ,  the  nerves,  the  eyes, 
lungs,  vificera,  gills,  and  their  (hells. 

Amongd  infects,  in  the  butterfly  eve¬ 
ry  part  is  wonderful  and  delightful 
through  a  microfcope. — The  bee,  hor¬ 
net,  vcafipy  and  humble-bee  are  no  lefs 

curi- 
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curious,  examined  in  all  their  parts. 
All  lorts  of  files,  gnats,  crickeis,  beetles , 
lady-birds,  earwigs,  lice,  mites,  fpiders 
and  their  eggs ,  ants,  and  all  forts  of 
water  infects,  that  either  live  wholly  in 
the  water,  or  only  play  on  the  furface, 
will  afford  an  infinite  variety  to  the 
curious  obferver. 

Among!!  the  creeping  things  we  prin¬ 
cipally  recommend  the  Indian  centi¬ 
pede,  the  nodtiluca,  the  glow-worm,  the 
chefs-bug,  or  wood-lcufe,  maggots  hatch¬ 
ed  from  the  eggs  of  infefts  and  found 
in  the  earth  or  rotten  trees :  the  cater- 
pillers  of  various  kinds,  the  cadas-worm, 
cod-baits,  Ji raw-worms,  See.  the  <vifer, 
or  adder,  the  fnake ,  the  flow-worm, 
earth-worms,  and  fnails. 

Amongft  plants  and  vegetables ;  the 
barbs  of  trees,  efpecially  of  the  plum, 
cherry,  beech ,  See.  the  branch  of  a  vine 
cut  into  thin  flices,  the  fern,  trunks ,  and 
roots  of  other  trees,  cut  in  the  fame 
manner ;  touch-wood ;  the  gems  or  buds ; 
the  leaves  and  blofjoms ;  the  flowers, 
fruit ,  and  feeds  of  plants  ;  mufhrooms, 
puff-balls,  truffles,  flews- ear,  and  all 
other  molly  and  fungous  excrefcences. 
In  fine,  the  flower  of  grafs  and  corn  , 
the  beard  of  wheat,  rye,  and  efpecially 
barley  ;  the  Iuli,  or  catkins  of  hafle, 
willow,  &cc.  with  a  tnoufand  other  ad¬ 
juncts,  will  offer  themfelves  to  the 
view  and  admiration  of  any  one,  who 
fhall  undertake  to  enquire  into  the  num- 
berlefs  curiofities  of  the  vegetable 
world  *. 

Thefe  are  the  claffes  into  which  micro- 
fcopic  objects  are  reduced  by  the  learn¬ 
ed  :  but  it  is  alfo  acknowledged,  that 
there  are  others  of  a  mifcellaneous  clafs, 
which  cannot  be  ranked  with  any  of 
the  foregoing,  though  they  afford  great 
variety  and  pleafure  to  the  infpeCtor  ; 
and  are  all  thole  animalcula,  which  are 
found  in  vinegar  and  water,  wherein 
pepper,  fleflh,  leaves,  or  any  other  Jub¬ 
ilance  has  been  ifeeped  for  fomc  days 
in  the  fummer  feal'on  :  and  to  thefe 
may  be  added  fponge,  which  is  a  fub- 
marine  mofs  or  plant,  and  viewed  in 
the  microfcope,  difeovers  fuch  a  com- 
pofition  and  texture  of  parts,  as 'are 

*  'Mr.  Ayfcough,  Optician,  in  Ludgate-St 
curious  Objects  ready  fined  in  Ivory  Sliders, 
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equally  full  of  wonder  and  entertain¬ 
ment  :  and  fea-water  evaporated  on  a 
piece  of  glafs,  over  a  gentle  fire,  and 
laid  under  a  microfcope,  will  prefent 
a  clear  view  of  the  particles,  which 
compofe  our  common  fait,  in  their 
fimple  natural  hate.  Pieces  of  any 
fort  of  Unnen,  fllk ,  ribbon,  cotton,  Jand, 
tinder  lighted  ;  filings  of  fteel ;  /now, 
ice,  the  hoar  flrofl ;  various  forts  of 
floncs,  fiojjils.  Sc c.  drugs,  chemical  pre¬ 
parations  ;  brandy ,  and  all  forts  of 
ipirits  have  their  diflinci  beauties  thro' 
a  microfcope. 

And  to  give  you  a  more  clear 
idea  of  what  may  be  expecled  by  the 
difeoveries  of  this  inftrument,  the  mi¬ 
crofcope,  I  have  delineated  a  few  ob- 
jefts  within  the  line  at  the  top  of  the 
copper-plate,  where  No.  23,  24,  23, 
26,  27,  28,  29,  30  are  reprefentations 
of  animalcules  difeovered  by  the  mi¬ 
crofcope  in  ditch  water ;  as  we  are  in¬ 
formed  by  the  Philo/,  flranf  No.  283. 

In  fine,  to  borrow  the  words  of  the 
ingenious  Gentleman,  and  philofophic 
genius  above  referred  to  : 

Each  feed  includes  a  plant,  the  plant, 
again 

Has  other  feeds,  which  other  plants  con¬ 
tain  ; 

Ehofe  other  pla?:ts  have  all  their  feeds  ; 
and  thofe 

More  plants,  again,  fuccejfively  inclofe. 

Thus  every  Jingle  berry  that  v:e  fnd. 
Has  really,  in  if  elf,  whole  forefls  of  its 
kind: 

Empire  and  wealth,  one  acorn  may  dif- 
penfe, 

By  fleets  to  fail  a  thou  [and  ages  hence. 
Each  myrtle-feed  includes  a  thoufand 
groves, 

Where  future  bards  may  warble  forth 
their  loves. 

So  Ad  am’ s  loins  coniahid  his  large  fof- 
terity , 

All  people  that  have  been,  and  all  that 
e'er  J. hall  be. 

Amazing  thought  !  what  mortal  cart 
conceive 

Such  wend'rous  fmallnefs  ! — vet  we  mufl 
believe 

What 

st,  has  always  large  Codec} ions  of  Variety  of 
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What  reafon  tells  ;  for  reafon  s  piercing 
eye 

Difeerns  thofe  truths ,  our  fenfes  cant 

dcfcry. 

See  Baker’s  Poem,  the  Uni'verfe. 

Directions  for  examining  Objects,  or 

for  the  right  Ufe  of  the  Mi  cr  of  cope. 

An  examination  of  obje&s,  in  order 
to  difcover  truth,  requires  a  great  deal 
of  attention,  care,  and  patience,  toge¬ 
ther  with  fome  confiderable  fkill  and 
dexterity  (to  be  acquired  by  prac¬ 
tice  chiefly)  in  the  preparing,  managing, 
and  applying  them  to  the  microfcope. 

When  any  objefl  comes  to  be  exa¬ 
mined,  the  fize,  the  contexture,  and 
nature  of  it  lliould  be  duly  confidered ; 
in  order  to  apply  it  to  fuch  glaffes  and 
in  fuch  a  manner  as  may  fhew  it  bell. 
The  fird  dep  towards  this  conilantly 
fhould  be,  to  view  it  through  a  magni¬ 
fier  that  can  take  in  the  whole  at  once  : 
for  by  obferving  how  the  parts  lie  as  to 
one  another,  we  fnall  find  it  much  ea- 
iier  to  examine  and  judge  of  them  fe- 
parately,  if  there  be  occafion. — After 
having  made  ourfelves  acquainted  with 
the  form  of  the  whole,  we  may  divide 
it  as  we  pleafe,  and  the  fmailer  the  parts 
into  which  it  is  divided,  the  greater 
mull  be  the  magnifiers  wherewith  to 
view  them. 

The  tranfparency  or  opakenenefs  of 
an  objefl  mud  alfo  be  well  regarded, 
and  the  mafles  made  ufe  of  mud  be 

t  p 

accordingly  fuited  thereto  ;  for  a  rranf- 
parent  objeci  will  bear  a  much  greater 
magnifer  than  one  which  is  opake ; 
f  nee  the  nearnefs  a  glafs  that  magnifies 
much  mull  be  placed  at,  unavoidably 
darkens  an  opake  objefl,  and  prevents 
its  being  feen,  unlefs  by  the  microfcope 
on  purpofe  for  fuch  fubjefts.  Mod  ob¬ 
jects,  however,  become  tranfparent  by 
being  divided  into  extreamly  thin  or 
minute  parts.  Contrivance  therefore 
is  neceflary,  to  reduce  them  into  fuch 
thinnefs  or  fmallnefs,  as  may  render 
them  mod  fit  for  examination. 

The  nature  of  the  objeft,  whether 
it  be  alive  or  dead,  a  folid  or  a  fluid, 
an  animal,  a  vegetable,  or  a  miueral 


fubdance,  mud  likewife  be  confidered, 
and  all  the  circumdances  of  it  attended 
to,  that  we  may  apply  it  in  the  mod 
convenient  manner.  If  it  be  a  living 
animal,  care  mud  be  taken  to  fqueeze, 
hurt,  or  difeompofe  it  as  little  as  pofli- 
ble,  that  its  right  form,  podure,  and 
temper  may  be  difeovered.  If  a  fluid, 
and  too  thick,  it  mud  be  thinned  with 
water :  if  too  thin,  we  fhould  let  fome 
of  its  watery  parts  evaporate.  Some 
fubdances  are  fitted  for  obfervation 
when  dry,  others  again  when  moiften- 
ed ;  fome  when  frefh,  and  fome  after 
being  kept  a  while. 

Light  is  the  next  thing  to  be  taken 
care  of,  for  on  this  the  truth  of  all 
our  examinations  depends  ;  and  a  ve¬ 
ry  little  experience  will  fhew,  how 
different  objects  appear  in  one  po- 
fition  and  kind  of  it,  to  what  they  do 
in  another.  So  that  we  fhould  turn 
them  every  way,  and  view  them  in  e- 
very  degree  of  light,  from  brightnefs 
even  to  obfeurity ;  and  in  all  pofitions 
to  each  degree ;  till  we  are  certain  of 
their  true  form,  and  that  we  are  not 
deceived.  For,  as  Mr.  Hooke  fays,  in 
many  objects  it  is  very  difficult  to  dif- 
tinguifh  between  a  prominency  and  a 
depreffion ;  between  a  fliadow  and  a 
black  dain ;  and  in  colour,  between  a 
reflection  and  a  whitenefs.  The  eye 
of  a  fly,  for  example,  in  one  kind  of 
light,  appears  like  a  lattice  drilled 
through  with  abundance  of  holes ;  in 
the  fun-fhine,  like  a  furface  covered 
with  golden  nails :  in  one  pofition  like 
a  furface  covered  with  pyramids ;  in 
another  with  cones ;  and  in  other  poii- 
tions  of  quite  other  fhapes. 

The  degree  of  light  mud  be  duly 
fuited  to  the  object ;  which,  if  dark, 
will  be  feen  bed  in  a  full  and  drong 
light ;  but  if  very  tranfparent,  the 
light  fhould  be  proportionably  weak  : 
for  which  reafon  there  is  a  contrivance, 
both  in  the  fmo-le  and  double  micro- 

_  o 

fcope,  to  cut  off  abundance  of  its  rays, 
when  fuch  tranfparent  objefls  are  ex¬ 
amined  by  the  greated  magnifiers. 

The  light  of  a  candle,  for  many 
objects,  and  especially  fuch  as  are  ex¬ 
ceedingly 
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ceedingly  minute  and  tranfparent,  is 
preferable  to  day-light ;  and  for  o- 
thers,  day-light  is  belt :  I  mean  the 
light  of  a  bright  doud.  As  for  fun- 
lhine,  it  is  refle&ed  from  objects  with 
fo  much  glare,  and  exhibits  fuch  gau¬ 
dy  colours,  that  nothing  can  be  deter¬ 
mined  by  it  with  certainty  :  and  there¬ 
fore  it  is  to  be  accounted  the  word 
light  that  can  be  had. 

Moll  objects  require  fome  manage¬ 
ment,  in  order  to  bring  them  proper¬ 
ly  before  the  glalfes. — If  they  are  flat 
and  tranfparent,  and  fuch  as  will  not 
be  injured  by  prelfure,  the  bell  me¬ 
thod  is  to  inclofe  them  in  Aiders,  be¬ 
tween  two  Mufcovy  talcs  or  ifmglafs. 
This  way  the  feathers  of  butterflies, 
the  fcales  of  fiflies,  the  farina  of  flow¬ 
ers,  &c.  the  feveral  parts,  and  even 
whole  bodies  of  minute  infedls,  and  a 
thoufand  other  things,  may  very  con¬ 
veniently  be  preferved. 

In  making  a  collection  of  objects, 
the  Aiders  Ihould  not  be  filled  promif- 
cuoufiy,  but  care  taken  to  fort  the  ob¬ 
jects  according  to  their  fize  and  tranf- 
parency,  in  fuch  manner,  that  none  be 
put  together  in  the  fame  Aider,  but 
what  may  properly  be  examined  by 
the  fame  magnifier :  and  then  the  Ai¬ 
der  Aiould  be  marked  with  the  num¬ 
ber  of  the  magnifier,  its  objects  are 
fitted;  for ;  that  is,  the  moil  tranfpa¬ 
rent,  or  minuteft  objects  of  all,  which 
require  the  Aril  magnifier  to  view  them 
by,  Ihould  be  placed  in  a  Aider,  or  Ai¬ 
ders,  marked  with  No.  i.  Thofe  of 
the  next  degree  in  Aiders  marked  with 
No.  2.  and  fo  of  the  red. 

Small  living  objects,  fuch  as  lice, 
fleas,  gnats,  fmall  bugs,  minute  fpi- 
ders,  mites,  £sV.  may  be  placed  be¬ 
tween  thefe  talcs,  without  killing  or 
hurting  them,  if  care  be  taken  not  to 
prefs  down  the  brafs  rings  that  keep  in 
the  talcs ;  and  will  remain  alive  even 
weeks  in  this  manner.  But  if  they  are 
larger  than  to  be  treated  thus,  either  put 
them  in  a  Aider  with  concave  glalfes, 
or  elfe  examine  them  duck  on  the  pin, 
or  held  between  the  plyers ;  either  of 
which  ways  they  may  be  viewed  at 
pleafure. 


If  fluids  come  under  examination, 
to  difcover  the  animalcules  that  may 
be  in  them,  take  up  a  fmall  drop  with 
your  pen  or  hair-pencil,  and  place  it 
on  a  Angle  ifmglafs  (which  you  Aiould 
have  in  a  Aider  ready)  or  elfe  in  one  of 
the  little  concave  glafies,  and  fo  apply 
it.  But  in  cafe,  upon  viewing  it,  you 
find,  as  often  happens,  the  animal¬ 
cules  fwarming  together,  and  fo  ex- 
ceedmgly  numerous,  that  running  con¬ 
tinually  over  one  another,  their  kinds 
and  real  form  cannot  be  known  ;  fome » 
part  of  the  drop  mud  be  taken  off  the 
glafs,  and  then  a  little  fair  water,  put 
to  the  red,  will  make  them  feparate, 
and  fhew  them  didindl  and  well.  And 
this  mixture  of  water  is  particularly 
requifite  in  viewing  the  femen  mafculi- 
num  of  all  creatures. 

But,  if  we  view  a  Auid,  to  find  what 
falts  it  may  have  in  it,  a  method  quite 
contrary  to  the  foregoing  mud  be  em¬ 
ployed  :  for,  then,  the  fluid  mud  be 
differed  to  evaporate,  that  the  falts, 
being  left  behind  upon  the  glafs,  may 
more  eafily  be  examined. 

Another,  and  indeed  the  mod  curi¬ 
ous  way  of  examining  fluids,  is,  by 
applying  them  to  the  microfcope,  in 
exceedingly  fmall  capillary  tubes  made 
of  the  thinned  glafs  poflible,  for  difco- 
vering  the  fliapes  of  falts  floating  in 
vinegar,  wine,  &c. 

To  difleft  minute  infedls,  as  fleas, 
lice,  gnats,  mites,  &c.  and  view  their 
internal  drufture,  requires  a  great  deal 
of  patience  and  dexterity  j  yet  even 
this  may  be  done,  in  a  very  fatisfadlo- 
ry  manner,  by  means  of  a  fine  lancet 
and  needle,  if  they  are  placed  in  a 
drop  of  water:  for  their  parts  will 
then  be  feparated  with  eafe,  and  lie 
fair  before  the  microfcope,  fo  that  the 
flomach  and  other  bowels  may  plain¬ 
ly  be  difiinguifhed  and  examined. 

We  Ihould  always  have  ready,  for 
this  purpofe,  little  flips  of  glafs,  about 
the  bignefs  of  a  Aider,  to  place  obje&s 
on  occafionally  ;  fome  of  which  flips 
Ihould  be  made  of  green,  blue,  and  o- 
ther  different  coloured  glafs ;  many 
objects  being  much  more  didinguifha- 
ble  when  placed  on  one  colour  than 
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another.  We  fhould  likewife  be  pro¬ 
vided  v\  i  *h  glafs -tubes  of  all  fi/.es, 
from  the  fined  capillaries,  that  can  be 
blown,  to  a  bore  of  half  an  inch  dia¬ 
meter. 

Cut  cards  into  fmall  flips,  about 
half  an  inch  in  length,  and  the  tenth 
of  an  inch  broad ;  wet  them  half 
their  length  with  a  ftrong,  but  very 
transparent  gum-water,  and  with  that 
flick  on  your  object.  As  the  fpots  of 
cards  are  red  and  black;  by  making 
your  flips  of  fuch  fpots,  you  will  obtain 
a  contrail  to  objects  of  almod  any  co¬ 
lour  ;  and  by  fixing  black  things  on 
the  white,  white  on  the  black,  blue 
or  green  on  the  red  or  white,  and  all 
other  coloured  objedls  on  flips  moll 
contrary  to  themfelves,  they  will  be 
lliewn  to  the  bell  advantage.  Thefe 
flips  are  to  fhcw  opake  bodies. 

Beware  of  determining  and  decla¬ 
ring  your  opinion  fuddenly  on  any  ob¬ 
ject.  Remember  that  truth  alone  is 
the  matter  you  are  in  fearch  after. 

Pafs  no  judgment  upon  things  over 
extended  by  force,  or  contracted  by 


drynefs,  or  in  any  manner  out  of  their 
natural  Hate,  without  making  fuitable 
allowances. 

There  is  no  advantage  in  examining 
any  object  with  a  greater  magnifier 
than  what  fhews  the  fame  didin&ly ; 
and  therefore,  if  you  can  fee  it  well 
with  the  third  or  fourth  glafs,  never 
ufe  the  ftrft  or  fecond ;  for  the  lefs  a 
glafs  magnifies,  the  better  light  you 
will  have,  the  eafier  you  can  manage 
the  object,  and  the  clearer  it  will  ap¬ 
pear. 

Some  people  have  made  falfe  pre¬ 
tences  and  ridiculous  boafls,  of  feeing, 
by  their  glades,  the  atoms  of  E p icurus , 
the  fab  tile  matter  of  Des  Cartes ,  the 
effluvia  of  bodies,  the  emanations 
from  the  liars,  and  other  fuch  like 
impofiibilities :  but  let  no  ingenious 
and  honed  obferver  give  credit  to  thefe 
romantic  dories,  or  mifpend  his  time, 
and  bewilder  his  brains,  in  following 
fuch  idle  imaginations,  when  there  lies 
before  him  an  infinity  of  real  objects, 
that  may  be  examined  with  eafe,  pro¬ 
fit,  and  delight. 


OCCASIONAL  LETTERS. 


Letter  X.  To  William  Henry,  Earl  of  Bath,  at  the 

Camp  in  Flanders,  1707. 


"IT  VERY  living  creature,  my  dear 
Lord,  is  intitled  to  offices  of  hu¬ 
manity  :  the  didrefs  even  of  an  enemy 
fhould  reconcile  us  to  him  :  if  he  thirds, 
give  him  drink ;  if  he  hungers,  give 
him  food  ;  overcome  evil  with  good. 
It  is  with  this  difpofition  I  would  have 
you  enter  into  the  exercife  of  that  au¬ 
thority,  Lord-lieutenant  of  Cornwall, 
with  which  her  Majedy  has  honoured 
you  over  your  countrymen.  Let  no 
body  infpire  you  with  party  prejudices 
and  refentments.  Let  it  be  your  bu- 
finefs  to  reconcile  differences,  and  heal 
divifions,  and  to  redore,  if  pofflble, 
harmony  and  good  neighbourhood 
amongd  them.  If  then  there  fhould 
be  any  left  to  ufe  yon  ill,  make  them 
afhamed  and  confounded  with  your 
eoodnefs  and  moderation  :  not  that  1 
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would  ever  advife  you  to  facrifice  one 
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hair  of  the  head  of  an  old  friend  to 
your  family,  to  gain  fifty  new  ones ; 
but  if  you  can  increafe  the  number  by 
courtefy  and  moderation,  it  may  be 
worth  the  trial.  Believe  me,  my  dear 
Lord  !  humanity  and  generofity  make 
the  bed  foundation  to  build  a  charac¬ 
ter  upon.  A  man  may  have  birth, 
riches,  and  power ;  wit,  learning,  and 
courage  ;  but  without  generofity,  it  is 
impoffible  to  be  a  great  man.  What¬ 
ever  the  rich  and  powerful  may  think 
of  themfelves,  whatever  value  they 
may  let  upon  their  abundance  and 
grandeur,  they  will  find  themfelves 
but  the  more  hated  and  defpifed,  for 
the  ill  ufe  they  make  of  it. 

You  fhould  look  upon  yourfelf  but 
as  a  deward  and  trudee  for  the  dif- 
trefied.  Your  over  abundance  is  but 
to  depolit  for  the  ufe  and  relief  of  the 
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